Proteinaceous particles form on the membranes of Escherichia coli incorporating canavanine (5) . In this study the protein content of the canavanyl-envelope protein was compared to that of normal envelope protein by acrylamide gel electrophoresis.
Escherichia coli K-12 254L (requiring arginine and leucine and derived from K-12 254 [obtained from G. D. Novelli]) was grown in a defined, complete medium to which leucine and arginine could be added in varying amounts (LAF, medium) (4). Exponential-phase cells were transferred from medium containing L-[3H]leucine plus arginine to medium containing L_414C]leucine plus canavanine by methods described previously (4) . After 2 h, cells were harvested and then lysed with lysozyme (6). The lysed preparation, free of whole cells, was centrifuged to sediment the envelopes (see the legend to Fig. 1 for details of the procedure). Figure 1 shows the pattern of envelope proteins obtained by acrylamide gel electrophoresis in a system containing 0.1% sodiium lauryl sulfate. Each peak or shoulder of canavanyl protein is matched by a comigrating peak or shoulder of arginyl protein. The relative quantities of arginine-and canavanine-containing proteins in each fraction differ.
The difference in quantities of canavanyl proteins and arginyl proteins is not due to incorporation of arginyl-supernatant proteins into the envelope fraction or due to degradation of arginyl-envelope proteins. This was shown by two methods. First, chemical analysis of envelope fractions (absorbance at 260 nm of a hot-acid extract) showed the nucleic acid content to be 4%. This indicates there is little ribosomal contamination. Second, the envelope and supernatant fractions of cells prelabeled with To determine if canavanine incorporation or lysozyme digestion affected the electrophoretic pattern of arginyl-envelope proteins, a sample of cells grown in arginine-containing medium was lysed by sonic treatment for 2 min at 0 C in an M.S.E. sonicator at 1.4 mA. The envelope fraction was isolated and treated as described in the legend to Fig. 1 . The acrylamide gels were stained with Coomassie brilliant blue (3) and then scanned at 600 nm in a Gilford spectrometer equipped with a linear transporter. The pattern of absorption was not significantly different from the radioactivity pattern obtained for the '4C-labeled arginyl proteins shown in Fig. 1 . Thus, canavanine incorporation and lysozyme digestion did not alter the electrophoretic pattern of envelope proteins obtained using the procedures described in the legend to Fig. 1 . Figure 2 shows (5 , uCilml) . Cells were transferred by centrifugation to 100 ml ofLAF medium containing (per ml) 100 pg ofcanavanine sulfate and 10 pg of[l4C]leucine (0.5 ,uCilml) for incubated for 30 min at 37 C. Envelopes were isolated by centrifugation at 10,000 x g for 10 min and washed in 0.01 M phosphate buffer (pH 7.0); lipids were extracted by the procedure of Folch et al. (1) . Then the membranes were suspended in 5 ml of water. A 1-ml portion of the E. coli envelope fraction was dispersed by boiling for 15 min in 4% sodium lauryl sulfate and 5% 2-mercaptoethanol in 0.06 M tris(hydroxymethyl)aminomethane-hydrochloride (pH 6.8). After centrifugation at 30,000 x g for 1 h at 20 C, 95% of the radioactivity remained in the supernatant solution. A 0.05-ml sample of the supernatant was layered on a discontinuous gel containing 0.1% sodium lauryl sulfate (3) . After electrophoresis, the gel was sliced and the radioactivity was measured in each fraction (7) . The percentage ofthe total 'IC and 3H label in each fraction is given: [3H]leucine-labeled canavanyl-envelope protein (---), ['4C]leucine-labeled normal envelope protein (-). Total 14C label was 61,000 counts/min and total 3H label was 137,000 counts/min. acids and there is no loss of label, the amino acids released by turnover may be in an intracellular compartment. The rapid turnover of canavanyl proteins is probably due to alterations in tertiary structure. Such alterations lead to rapid in vivo degradation (2) . In other experiments the distribution of pulse-labeled proteins was followed for 60 min. After the rapid initial degradation seen in Fig. 2 at the times indicated, disrupted by sonic treatment, and fractionated into cytoplasmic and envelope fractions by centrifugation (10,000 x g); amino acid incorporation into protein ofeach fraction was determined by assaying trichloroacetic acid-insoluble radioactivity. The distribution of label in the cytoplasmic (0) and envelope (a) fractions is shown. 
